HUMAN HEALTH SCIENCE CHAPTER OF
BIS(BROMOACETOXY)-2-BUTENE

EXECUTIVE SUMMARY

The mgor use of bis (bromoacetoxy)-2-butene is as adimicide in the manufacture of paper. The
registrant has a use on the [abel for the preservation of water-based coatings.However, the registrant
does not presently market the chemical for this use. It isthe Agency understanding that the registrant
intends to keep this use on the [abdl.

Bis (bromoacetoxy)-2-butene(BBAB) is used as a dimicide in the manufacture of paper and
paperboard products that contact food. This use resultsin a potentid dietary exposure of this chemical
to humans.  The registrant submitted a migration study for this chemica to the Food & Drug
Adminigration in the 1960's. This migration study does not reflect the use of smulaing solvents that are
recommended in the present FDA Guiddines.

The EPA has not used the FDA mode for calculating residues that could occur in food that has
contacted paper manufactured using the dimicide, BBAB. The FDA model assumes that the mgority of
dimicideislogt in the water from the paper-making process. The FDA review of the BBAB dimicide
use reported very low BBAB residues expected in food contacting BBAB-treated paper. The EPA
has d o reviewed a 1960s BBAB migration study that does show migration of BBAB residuesinto
food smulating solvents.

Consequently, the EPA has used aworst case calculation for estimating the level of BBAB that may
migrate from BBAB-treated paper into food through contact with the treated paper. The EPA
cdculations assume that dl of the BBAB used in the paper-making use ends up in the manufactured
paper and that al of the residue in the paper migrates to food that contacts the paper.



HUMAN HEALTH ASSESSMENT OF THE CHEMICAL
BIS (BROMOACETOXY)-2-BUTENE

Human Hedlth Assessment
1. Exposure and Risk Assessment
a Dietary Exposure and Risk Assessment

Bis (bromoacetoxy)-2-butene has a food use from its use in the manufacture of
paper and paperboard that contact food. FDA has approved this use and the
Regulation is codified 21 CFR 176.300 Slimacides. The Regulation states that
the quantity added is not to exceed the amount necessary to accomplish the
intended effect. The registered Simacide V-10 label permits the application
rate of 0.15-0.30 Ib. of product(0.24 Ib. active) per ton of paper produced.

Bis (bromoacetoxy)-2-butene aso has a use for the preservation of water
based coatings on the Busan 1210/Slimacide V-10 labels. The use of BBAB in
paint is atreated article use as defined under 40 CFR 152.25(a) and is exempt
from regigtration under FIFRA. The EPA considersthat there is no dietary
exposure from this use.

The coating use on the label is not being considered as a food-contact paper
coating use because the labd does not explicitly indicate that the coating use
appliesto paper; the EPA consders that the label use for paper isasadimcide
wet-end paper use and not a paper coating use. The label could be clarified to
exclude the use of the product as a preservative for food-contact paper
coatings.

i. Incidental Residuesin Food From Treated Paper.

Worst Case Calculation for Residuesin Food.

The FDA cdculates resdues in paper resulting from a dimicide use by usng amodd to
caculate resdues that will likely occur in paper. Thismoded is not included in the
“RECOMMENDATIONS FOR CHEMISTRY DATA FOR INDIRECT FOOD
ADDITIVE PETITIONS’. Thismode assumesthat alarge part of the dimicide chemicd is
“logt” in the water portion of the paper durry in the paper-making process. After using the
modd for caculating resdues in pgper and in the absence of amigration study for resdues



migrating to food, the FDA uses the Guideines noted above for caculating resduesin food.
The worst case caculation for migration of BBAB residues from treated paper to food
assumes that 100% of the BBAB paper additive migrates to food from the treated paper.

The FDA “modd” for caculating resdues that will result in paper was not used for this BBAB
dimicide use because that modd assumes that a Sgnificant part of the dimicideis“log” in the
paper manufacture with the water from the paper durry. In this case, BBAB resdues are not
water soluble and could preferentialy stay with the paper pulp and would not be carried away
with the water from the paper durry. Furthermore, thereisa BBAB paper migration
study(discussed below). This study, however, is over thirty years old and does not follow
present FDA guidance for conducting amigration study. The study does show that detectable
BBAB residues are present in the manufactured paper and are extracted into the food-
amulating solvents used in the migration study. Consequently, there is the possibility that BBAB
resdueswill occur in the diet. For this reason, the FDA modd for calculating residues in paper
was not used in caculating the dietary exposure for BBAB from this use.

Instead of using the FDA modd for calculaing resdues in paper from the dimicide application
for the reasons stated above, it was assumed here that dl of the BBAB chemicd that was
added to the paper-making process was concentrated in the finished paper. The FDA
guidelinesfor caculating exposure as described in “RECOMMENDATIONS FOR
CHEMISTRY DATA FOR INDIRECT FOOD ADDITIVE PETITIONS’ for calculating
resdues in food were then used in caculating residues in food.

The assumption was made that the basis weight of a treated paper is 50 pounds/3000 square
feet or 50 milligramg/square inch. Thisis the example used in the FDA guidance document.
(Note: Papers with various weight bases will be trested with the BBAB additive.)

Both the FDA method of calculating residues expected in paper and food and the method used
by EPA for BBAB will be caculated below.

FDA Method

Using this assumption, the maximum weight of BBAB per unit area of paper as cdculated by
FDA is

Given: Thelabel alows 0.30 Ibs. of 80% product per ton of paper or 0.24 |bs. of active) per
ton of paper of paper fiber.

The FDA assumes that paper pulp is about 0.6% of the paper durry(the water paper pulp
mixture). 2000 Ibs. paper pul p/0.006(the percentage of paper pulp in the durry) = 333,333
Ibs. of durry.

Then 0.24 Ibs. active/333,333 Ibs. of durry = 0.72 ppm of BBAB in the paper durry.



Then the concentration of active ingredient (a.i.) in the pulp prior to entering the driers is:
(application rate) x (water/pulp ratio)
0.72ug. of paper durry) x 0.67 gm. water/0.33 gm. pulp = 1.5 pg. ai./gm. pulp
Then the dietary concentration is:

(1g. of ai./gm. of pulp) (gm. of pulp/gm. of paper) (basis weight of paper) (food massto
surface area)

(15 pg. ai./gm. pulp) (0.92 gm. pulp/gm. of paper) (0.05 gm./in.?) (1in.%/10 gm. food) =
0.0069 pg. of ai./gm. food.

Using a Consumption Factor of 0.1(from the FDA recommendations For Chemistry Data For
Indirect Food Additive Petitions) for uncoated paper, the concentration of BBAB in the daily
diet isthen:

0.0069 pg. ai./gm. of food x 0.1 = 0.00069 ug. of ai./gm. of food.

Assume 3 kg. of food consumed/persor/day, then:

3000 gm. of food x 0.00069ug. BBAB/gm. of food = 2.1 pug./person/day of BBAB.

EPA calculation

Given: Thelabe alows 0.30 Ibs. of 80% product per ton of paper(or 0.24 Ibs. of active). This
is equivaent to 120 ppm BBAB in the paper. Then:

120 x 10'%g(120) ppnvg of paper x 50 mg/in? = 0.006 mg BBAB/in?.

If dl of the BBAB additive in the paper migrates into food and 10 g of food isin contact with 1
sguareinch of paper (FDA usud assumption), then the maximum concentration of BBAB
residue would be 0.600 ppm or 600 ppb.

0.00600 mg BBAB/10 g food = 0.600 ppm.
The estimated daily intake of BBAB for an individua would be asfollows:

The FDA guidance “RECOMMENDATIONS FOR CHEMISTRY DATA FOR INDIRECT
FOOD ADDITIVE PETITIONS’, Appendix IV, Table| lists the consumption factor for
uncoated paper as0.1.

Then:

3000 gm. food/person/day(FDA assumption) x 0.600ppm x .1 = 0.18 mg BBAB or 180

g intake/person/day.



As dtated above, the EPA calculation did not use the FDA model because BBAB isnot water
soluble and also because the results of an earlier migration study conducted in the1960s did
show a BBAB migration of resdues into food smulating solvents.

Esimate of Residuein Food Based on Submitted Data.

The data submitted to the FDA to support the BBAB use in the manufacture of paper and
paperboard that contacts food is a study that was conducted in 1960 entitled, "Migration of
Vinedand V-10 Germicide Into Food Smulating Solvent”. In that study, various types of paper
were manufactured using different dosage rates of BBAB in the manufacturing process. The
paper typesincluded wax bakery tissue, freezewrap, steak interleaving paper, bubble gum box
and specidty food board. The study was modeled after FDA data requirements at the time the
study was conducted. The study design and food simulating solvents are not the same asthose
recommended in the present FDA recommendations.

The present FDA recommendations assume 10 g of food contact each square inch of surface
area. The present FDA guidance document also recommends that a migration study be
conducted using ether a particular type of packaging or with the use of a migration cdl. For
this sudy, the petitioner did not use 10 ml of smulating food solvent for extraction purposes.
Instead, 2 ml of food solvent contacted each square inch of paper in this study. Adjusting for
volume, 10 ml of food solvent would contain 20% of the BBAB migrant concentration that 2
ml of food smulating solvent would contain. Furthermore, the BBAB gpplication rate in the
paper manufacture in this study was lower than that now registered for use. Hence, the resdue
levels extracted into the food simulating solvents have been adjusted for application rate in the
EPA cdculations.

Therefore, the concentration of BBAB additive in the food simulating solvents was adjusted for
the gpplication rates now registered for use in the paper manufacture and further adjusted for
the 2 ml/square inch food solvent used in the study.

The analyticd method used to generate the residue data in this 1960 study was a colorimetric
method. In this method, the BBAB is hydrolyzed with sodium hydroxide to yield bromide. The
bromide ion is then converted to bromate with hypochlorite solution. The bromateis
quantitatively reacted with sodium bromide to yield bromine which is then reacted with
rosaniline to produce ared color. Theintendity of the color is proportiona to the amount of
bromate. The absorbance is measured at 570 millimicrons  with a photometer.

The concentration of BBAB in the food contacting the steak interleaving paper is 0.32 ppm.
This paper had the highest resdue in the 1960 study submitted to the FDA. The concentration
of BBAB in the daily diet from the use of BBAB in paper manufacture is 0.032 ppm.



The estimated dally intake of BBAB, assuming no other dietary sources of BBAB is0.1
mg.(100 pg.). This assumes adaily intake of 3 kg of food/person/day.

Note: Treated paperboard was also used in this study. For a paperboard product, the basis
weight of the paperboard would be much higher, e.g. 300 mg/in?. Thiswould result in amuch
higher concentration of BBAB/square inch in the paperboard manufacture. However, the
experimental data from this study showed no extraction of BBAB from the paperboard
product. Therefore, the treated steak interleaving paper data were used for this RED because it
provided aworst case Situation.

Because the study does not follow the FDA recommendations for conducting thistype
of study and because of the calculation adjustments made to the data from this 1960
study, it isrecommended that the wor st case calculation be used for dietary risk
assessment rather than the 1960 study. The paper and paper board manufacturing use
for BBAB appear to bethe only usefor BBAB with a dietary impact.

Thewor st case calculation for estimated daily intake of BBAB/person is0.18 mg or
180 ug.
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